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Abstract 

We study the correlations of the flux of the broad-line emission (Fblr) with the X-ray 
emission flux, optical emission flux at 5500 A and radio emission flux at 5 GHz, respec- 
tively, for a large sample of 50 Blazars (39 flat-spectrum radio quasars (FSRQs) and 1 1 BL 
Lac objects). Our main results are as follows. There are very strong correlations between 
Fblr and F x and between L BLR and L x in both states for 39 FSRQs and the slopes of 
the linear regression equations are almost equal to 1 . There are weak correlations between 
F BLR and F x and between L BLR and L x for 11 BL Lac objects in both states, and the 
slopes of the linear regression equations are close to 1 . There are significant correlations 
between Fblr and F x and between L B lr and L x for 50 blazars in both states, the slopes 
of both the linear regression equations are also close to 1 . These results support a close link 
between relativistic jets and accretion on to the central Kerr black hole. On the other hand, 
we find that BL Lac objects have low accretion efficiency r), whereas FSRQs have high 
accretion efficiency rj. The unified model of FSRQs and BL Lac objects is also discussed. 

Key words: galaxies: accretion disks — BL Lacertae objects: general — galaxies: jets — 
quasars: emission lines 



1. Introduction 

The relation between jets and accretion processes in active galactic nuclei (AGN) is one of 
the most fundamental and open problems. In current theoretical models of the formation of the jet, 
the power is through accretion and then extracted from the disk/black hole spin energy and converted 
in the kinetic power of the jet (Blandford & Znajek 1977; Blandford & Payne 1982; Maraschi & 
Tavecchio 2003). In both cases the magnetic field play a major role in channelling power from the 
black hole spin or disk into the jet, in both scenarios it should be sustained by matter accreting onto 
the black hole, leading one to expect a relation between accretion power and jet power (Maraschi et 
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al. 2003; Xie et al. 2007). Recently, the concept of jet-disk symbiosis was introduced (Cao & Jiang 
1999). The relativistic jet model plus mass and energy conservation in the jet-disk system was applied 
to study the relation between disk and jet luminosities (Cao & Jiang 1999; Falcke & Biermanm 
1995; Falcke, Malkan & Biemann 1995). An effective approach to explore the link between the 
mentioned above two phenomena is to study the relation between broad-line emission luminosity 
and jet power at different wavelength (Dai et al. 2007; Cao & Jiang 1999; Maraschi & Tavecchio 
2003; Celotti, Padovani & Ghisellini 1997; Serjeant et al. 1998; Xu et al. 1999; Xie et al. 2007). 
Celotti, Padovani & Ghisellini (1997) considered a large sample of radio-loud objects, and derived 
the accretion luminosity from the Broad emission lines when available. They explored the relation 
between the disk and jet using the correlation between the broad-line luminosity and kinetic power. 
The kinetic power of jets can be estimated by using the direct radio emission data of the jets close 
the nucleus, as resolved by very-long-baseline interferometry (VLBI) and the standard synchrotron 
self-Compton theory of Celotti & Fabian (1993). They found evidence for a link between jets and 
disks, although the statistical significance was too low to draw a firm conclusion. 

Cao & Jiang (1999) found a significant correlation between radio and broad-line emission for 
a sample of radio-loud quasars that supports a close link between accretion processes and relativistic 
jets. It is well known that blazars are in fact the best laboratories to study the physics of relativistic 
jets. For a small sample of blazars, Maraschi & Tavecchio (2003) also found a significant correlation 
between the luminosity carried by relativistic jets and the nuclear luminosity provided by accretion, 
using the good-quality broadband X-ray data provided by the BeppoSAX satellite. Their results also 
support a close accretion on to a rapidly spinning central black hole. However, in a flux-limited sample 
that covers a wide range of redshift, a correlation can appear in luminosity even though there is no 
intrinsic correlation in the sources because the luminosity is strongly correlated with redshift (Miicke 
et al. 1997). In order to avoid the redshift bias to data, in this paper we will discuss correlations 
between flux densities (and the corresponding luminosities) in different wave bands because they are 
less susceptible to such distortions. 

In this paper, for a large sample of blazars, we study the correlations of the broad-line flux 
with X-ray flux, optical flux and radio flux, respectively, and the correlations of the broad-line lumi- 
nosity with X-ray luminosity, optical luminosity and radio luminosity, respectively. The cosmological 
parameters H = 75 km s _1 Mpc -1 and q = 0.5 have been adopted in this work. 

2. Sample Description 

Based on the catalogue of blazars compiled by Donato et al. (2001) and the catalogue of the 
broad emission line information of radio-loud sources compiled by Cao & Jiang (1999), we compiled 
a sample of 50 blazars, for which the total broad-line flux (erg cm~ 2 s~ 1 ), X-ray flux at 1 keV in (jjy, 
optical flux at 5500 A and radio flux at 5 GHz given by Cao & Jiang (1999) and Donato et al. (2001) 
are available. The relevant data for 50 blazars are listed in Table 1 . The columns in this table are as 
follows: Column (1): name of the source (IAU); column (2): redshift; column (3): radio flux (Fr) at 
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5 GHz in Jy; column (4): V band optical flux (Fo) in millijanskys (mJy); column (5): 1 keV X-ray 
flux (Fx) in microjanskys (//Jy), the first entry is for the high state, the second for the low state; 
column (6): X-ray photon spectral index; column (7): estimated total broad-line flux (erg cm _2 s _1 ); 
Column (8): the class. In Table 1, the data of X-ray, optical and radio bands are taken from the 
catalogue compiled by Donato et al. (2001), and the data of the broad-line emission are taken from 
the catalogue compiled by Cao & Jiang (1999). In table 1, for the X-ray band, all 50 blazars have 
fluxes, but only 26 of them have fluxes in both high and low states. For the remaining 24 objects, 
we can not be certain whether they are in a high state or low state. In the following analysis, we will 
consider two possible cases: (1) assuming them to be in a high state, and (2) assuming them to be a 
low state. 

3. Correlation Analysis of Fluxes and Luminosities between Various Wave Bands 

Radio, optical and X-ray flux densities are K-corrected according to F v = F° b (l + z) a_1 and 
a R = 0.0, a = 1.0, ax = a P x — 1 (Comastri et al. 1997). The X-ray photo spectral index a P x has 
been given by Donato et al. (2001) and listed in column (6) of Table 1 . Linear regression is applied to 
the relevant data to analyze the correlations of flux densities and luminosities between different wave 
bands. The analysis results are given in Table 2. The principal results of Table 2 are as follows: 

(1) There is strong correlation between log Fblr and log v Fx in high state for 50 blazars (Fig. 1 and 
Table 2). The linear regression equation in high state is 

logF BL/? = 0.981ogzAF x -0.83, (1) 

with correlation coefficient r = 0.64 and chance probability p < 10~ 4 . The slope of the linear regres- 
sion equation is almost equal to 1. In Fig. 1, the solid line is the regression line of all 50 blazars. 

(2) From Table 2, one can see that there is very strong correlations between \ogF BLR and \ogvF x in 
high state for 39 FSRQs. The linear regression equation in high state is 

\ogF BLR = 1.00 log vF x - 0.43, (2) 

with r = 0.76 and p < 10 -4 . The result is also plotted in Fig. 1. The dash line is the linear regression 
equation (2). In addition, one notes that the slop of the equation (2) is almost equal to 1. 

(3) There are weak correlations between log F BLR and log vF x in both states for 1 1 BL Lac objects 
only (Table 2). However, one can see that the slope of the linear regression equation in high state is 
close to 1 (Table 2). The linear regression equation in high state is 

\ogF BLR = 0.74 log vF x - 4.59, (3) 

with r = 0.65 and p — 3.1 x 10~ 2 . The result is also plotted in Fig. 1. The dot line is the regression 
line of the BL Lac objects. 

(4) A strong correlation (r = 0.67, p < 10~ 4 ) between \ogF BLR and \ogvF x in low state has been found 
when both FSRQs and BL Lac objects are considered (50 blazars). The correlation is , however, much 
strong considering FSRQs only (r = 0.63, p < 10~ 4 ) and is weak for BL Lac objects only (r = 0.72, 
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p — 1.2 x 10~ 2 ). The results are shown in Fig. 2. In Fig. 2, the solid line is the regression line of all 50 
blazars, the dash line and dot line are the regression lines of FSRQs and BL Lac objects, respectively. 
From Table 2, one can see that the slopes of the linear regression equations in low state are close to 1 
in all cases. 

(5) A significant correlation (r = 0.63, p < 10~ 4 ) between log Fblr and logvFo has been found 
when both FSRQs and BL Lac objects are considered (50 blazars) (see Fig. 3). The correlation is , 
however, very strong considering FSRQs only (r = 0.71, p < 10~ 4 ) and is weak for BL Lac objects 
only (r = 0.68, p = 2.2 x 10~ 2 ). However, from Table 2 one can see that the slopes of the linear 
regression equations in optical band are close to 1 in all cases. 

(6) A significant correlation (r = 0.43, p — 1.9 x 10~ 3 ) between log Fblr and logi^-F^ has been 
found when both FSRQs and BL Lacs are considered (see Fig. 4). The correlation is, however, very 
strong considering FSRQs only (r = 0.54, p « 10~ 4 ) and not for BL Lac objects only (r = 0.49, 
p=1.3x lO^ 1 ). 

(7) A correlation between logLx and log L B lr for 50 blazars in high state (see Fig. 5) is also 
significant. The correlation coefficient is r = 0.78 and the chance probability is p < 10~ 4 . The linear 
regression equation is 

logL SM = 1.231ogL x - 11.12. (4) 
The slope of the linear regression equation (4) is close to 1. 

(8) There is a very strong correlation between logLx and log L B lr for 39 FSRQs in high state. The 
correlation coefficient is r = 0.84 and a chance probability is p< 10~ 4 . The linear regression equation 
is 

logL flL fl=1.121ogLx-5.62. (5) 
The slope of the linear regression equation (5) is very close to 1. 

(9) There is a weak correlation between logLx and log Lblr for 1 1 BL Lac objects in high state. The 
correlation coefficient r = 0.73 and the chance probability is p = 1.0 x 10 -2 . The linear regression 
equation is 

log Lblr = 0.771ogL x + 8.95. (6) 
The slope of the linear regression equation (6) is also close to 1. 

(10) A strong correlation (r = 0.81, p < 10~ 4 ) between logLx and log L B lr in low state has been 
found for 50 blazars. The correlations are significant for FSRQs only (r = 0.74, p < 10~ 4 ) and for BL 
Lac objects only (r = 0.79, p = 3.8 x 10^ 3 ). As shown in Fig. 6, the solid line is the regression line 
of all 50 blazars, and the dash line and dot line are the regression lines of FSRQs and BL Lac objects, 
respectively. In Table 2, We can see that the slopes of the linear regression equations in low state are 
close to 1 in all cases. 

(11) There are also strong correlations between logL G and log L B lr, and between logL^ and 
log Lblr, as shown in Fig. 7 and 8, respectively. The slopes are also close to 1 in all cases. 
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4. The Jet-Disk Relationship 



According to Ghisellini (2006), if relativistic jets are powered ( at least initially) by a Poynting 
flux, one can derive a simple expression for the maximum value of their power, under some reasonable 
assumptions. The Blandford & Znajek (1977) power can be written as: 



6 xl0 20 (-) 2 (^) 2 J B 2 ergs- 1 , 



j BZ ~ U A 1U \ — ) \ ) D ClgS , (7) 

where L BZ is the luminosity, M BH is the mass of black hole, M is the solar mass, — is the specific 
black hole angular momentum(~ 1 for maximally rotating black holes), and B is the magnetic strength 
in units of Gauss. Assuming that the value of magnetic energy density Ub = f- close to black hole is 
a fraction e B of the available gravitational energy: 

GMbhP R s 2 m 
U B = e B — - — = £ B^pc , (8) 

where Rs = 2GI % BH is the Schwarzschild radius. Based on the accretion disk theory the mass density 
p is linked to the accretion rate M through 

M = 2nRHp(3 r c, (9) 

where (3 r c is the radial in falling velocity, H is the disk thickness. As in stars, the fundamental process 
at work in an active nucleus is the conversion of mass to energy. This is done with some efficiency rj, 
the mass accretion rate M = is linked to the observed luminosity produced by the accretion disk 

L disk = V Mc 2 . (10) 

From equations (7), (8), (9), (10), the Blandford-Znajek jet power can be written as : 

a 2 R? s e B Ldisk n n 

The maximum jet power can be written as (Ghisellini 2006): 

L ( i2) 

In addition, on the basis of present theories of accretion disk, the broad-line region (BLR) is photoion- 
ized by a nuclear source (probably radiation from the disk), Maraschi & Tavecchio (2003) obtained 

L B LR = T~L disk , (13) 

where r represents the fraction of the central emission reprocessed by the BLR, usually assumed to 
be 0.1. From equation (12) and (13), we have 

L BL r = rr]L jet . (14) 

It is well known that according to the accretion disk theory, r\ is not a constant. It ranges from 0.057 
to 0.42. However in our previous works (Xie et al. 2002; 2003), one prove that the central black hole 
of blazars are probably Kerr black holes. Its range should be narrow (Xie et al. 2005). From equation 
(14), we can have 
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\ogL BLR = \ogL jet + \ogrj + const. (15) 

From the equation (15), we can see that the theoretical predictions are as follows. (1) The slope of 
log L BLR -logL j et linear relation should be 1. 77 is an important physical parameter. (2) Since rj is not 
the same for all objects, log 77 will contribute to the dispersion around the linear relation. 

5. Discussions and Conclusions 

From Fig. 1 to Fig. 8 and Table 2, we can see that the straight lines of linear regression 
equations of BL Lac parallel almost the straight line of linear regression equations of FSRQs in 
X-ray, optical and radio bands, respectively. However BL Lac objects systematically lie somewhat 
below the FSRQs. On the other hand it is worth noting that there is very strong correlation between 
Fblr an d Fx in both states for all 50 Blazars, and there are also significant correlations between 
Fblr and F , and between Fblr and Fr. In addition, the slopes of the straight lines of all linear 
regression equations of blazars in X-ray, optical and radio bands are also close to 1. On the basis of 
the theoretical results of equation (15) and the empirical results mentioned above, we seem to obtain 
following implications. (1) The coupling between the jet and accretion disk of blazars is very close, 
leading to the fact that F BLR correlate significantly with multi-wave band fluxes. (2) BL Lac objects 
are a subclass of blazars which have low accretion coefficient 77. (3) FSRQs are also a subclass of 
blazars which have high accretion coefficient 77. (4) These results seem to show that FSRQs and BL 
Lac objects should be regarded as a class which shows blazar behavior (Xie et al. 2004; 2006). (5) 
The correlation between disk and jet emission does not depend on the emission state of the AGN. The 
idea of the unification of FSRQs and BL Lac objects is confirmed by a new independent evidence. It is 
very interesting to note that if we compare our results with the theoretical models of Ghisellini (2006) 
and Maraschi & Tavecchio (2003). We can see that our experimental results are consistent with the 
theoretical prediction of equation (15) in section 5 of this paper, this is, these results mentioned above 
(both the experimental and the theoretical) suggest a close link between the formation of relativistic 
jet and accretion on to the central Kerr black hole. Thus, we provide a solid basis for these theoretical 
speculations of Ghisellini (2006) and Maraschi & Tavecchio (2003). 

From Table 2, one can see that there are very strong correlations between Fx and Fblr or 
between F Q and Fblr in all cases. However, there is a significant correlation between F R and F B lr 
for all blazars or for FSRQs, and there is weak correlation between F R and Fblr for BL Lac objects. 
These experimental results support the theory that the optical-UV and X-ray emission is energizing 
the emission of the broad-line region, so the more optical-UV and X-rays emission in the core, the 
more broad-line region emission. It is true that in blazars the jet emission is highly beamed, so it is 
possible that much of the emission of the observed X-ray flux may be from the jet (although even in the 
brightest objects, the X-ray flux densities are much weaker than the core). Even if the jet synchrotron 
emission does dominate in the X-ray, to be called an FSRQ the broad-line region emission must be 
commensurately bright enough to be seen over the synchrotron continuum, thereby introducing these 
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correlations. This might explain why the correlations obtained in this paper are weaker for BL Lac 
objects (because BL Lac objects have no blue bump). In addition, the radio flux depends almost 
exclusively on the parameters of a beamed jet, whereas the optical-UV and X-ray flux depends on 
both the unbeamed accretion disk and the beamed jet; and the broad-line region flux depend on an 
unbeamed accretion disk. Therefore, these results lead us to obtain that a strong correlation between 
F x and F B lr or between F and F B lr, and a significant correlation between F R and F B lr, which 
based on the theoretical model of the formation of the jet. It is these correlations and difference of the 
correlations that imply a close link between accretion disks and jets (i.e. jet-disk symbiosis). 

The authors would like to thank the referee Elena Pian for her helpful suggestions and com- 
ments. 
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Fig. 1. Correlation between log i/Fx and log Fblr in high state for 50 blazars. The filled squares indicate 
39 FSRQs, and the open squares indicate the 11 BL Lacs. The solid line is the regression line of all 50 
blazars (k — 0.98, r = 0.64 and p < 10 -4 ), the dash line and dot line are the regression lines of FSRQs 
(k = 1.00, r = 0.76 and p < 10~ 4 ) and BL Lacs (k = 0.74, r = 0.65 and p = 3.1 x 10~ 2 ), respectively. 




Fig. 2. Correlation between log^-Fx and log Fblb, in low state for 50 blazars. The filled squares indicate 
39 FSRQs, and the open squares indicate the 11 BL Lacs. The solid line is the regression line of all 50 
blazars (k — 1.37, r = 0.67 and p < 10 -4 ), the dash line and dot line are the regression lines of FSRQs 
(k = 1.09, r = 0.63 and p < 10~ 4 ) and BL Lacs (k = 1.41, r = 0.72 and p = 1.2 x 10~ 2 ), respectively. 
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Fig. 3. Correlation between log vFo and log Fblr 
and the open squares indicate the 11 BL Lacs, 
(ft = 1.15, r = 0.63 and p < 1(T 4 ), the dash 
(ft = 1.12, r = 0.71 and p < 10" 4 ) and BL Lacs 



for 50 blazars. The filled squares indicate 39 FSRQs, 
The solid line is the regression line of all 50 blazars 
line and dot line are the regression lines of FSRQs 
(ft = 0.88, r = 0.68 and p = 2.2 x 10~ 2 ), respectively. 




Fig. 4. Correlation between log i/Fr and log Fblr for 50 blazars. The filled squares indicate 39 FSRQs, 
and the open squares indicate the 11 BL Lacs. The solid line is the regression line of all 50 blazars 
(ft = 0.83, r = 0.43 and p = 1.9 x 10 -3 ), the dash line and dot line are the regression lines of FSRQs 
(ft = 0.81, r = 0.54 and p = 3.9 x 10~ 4 ) and BL Lacs (k = 0.95, r = 0.49 and p = 1.3 x lO^ 1 ), respectively. 
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Fig. 5. Correlation between logLx and log Lblr for 50 blazars in high state. The filled squares indicate 
39 FSRQs, and the open squares indicate the 11 BL Lacs. The solid line is the regression line of all 50 
blazars (k = 1.23, r = 0.78 and p < 10~ 4 ), the dash line and dot line are the regression lines of FSRQs 
(k = 1.12, r = 0.84 and p < 10~ 4 ) and BL Lacs (fc = 0.77, r = 0.73 and p = 1.0 x 10~ 2 ), respectively. 
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Fig. 6. Correlation between logLx and log Lblr for 50 blazars in low state. The filled squares indicate 
39 FSRQs, and the open squares indicate the 11 BL Lacs. The solid line is the regression line of all 50 
blazars (fc = 1.36, r = 0.81 and p < 10~ 4 ), the dash line and dot line are the regression lines of FSRQs 
(fc = 1.01, r = 0.74 and p < 10~ 4 ) and BL Lacs (fc = 1.39, r = 0.79 and p = 3.8 x 10" 3 ), respectively. 
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Fig. 7. Correlation between logLo and log Lblb. for 50 blazars. The filled squares indicate 39 FSRQs, 
and the open squares indicate the 11 BL Lacs. The solid line is the regression line of all 50 blazars 
(k = 1.12, r = 0.72 and p < 10 -4 ), the dash line and dot line are the regression lines of FSRQs 
(jfc = 0.92, r = 0.76 and p < 10~ 4 ) and BL Lacs (jfc = 1.04, r = 0.80 and p = 3.1 x 10~ 3 ), respectively. 




Fig. 8. Correlation between logL# and log Lblr for 50 blazars. The filled squares indicate 39 FSRQs, 
and the open squares indicate the 11 BL Lacs. The solid line is the regression line of all 50 blazars 
(k = 0.90, r = 0.64 and p < 10~ 4 ), the dash line and dot line are the regression lines of FSRQs 
(jfc = 0.68, r = 0.67 and p < 10~ 4 ) and BL Lacs (fc = 1.04, r = 0.70 and p = 1.6 x 10" 2 ), respectively. 
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Table 1. Sample of 50 Blazars and the Relevant Data. Q: quasars; BL: BL Lac objects. 
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7 1 M/l 
J.1U4 


A AAA 

u.yvu 


n. r\/i 


A 1 O 

U.lo 


M TA 


1 7 
-1 J.j4 












U. 1 / 


M ^M 
U.JU 






ID J /-441 


m co/; 

u.syo 


/l 7<< 

4. / JJ 


1 <7 

l.j / 


U. /o 


1 M/l 
1 .U4 


17^ 
-Iz.JJ 












U. 1 / 


M 07 
U.z / 






A/;o7 7<:o 
U0.5 /- / JZ 


M A^ 1 
U.OJl 




Z.jo 


T 7A 
J. /O 


M /I ^ 
U.4J 


1 7 M1 

-Iz.Ul 












r\ /iQ 


M 

U.04 






MA/1 0_i_/l/lQ 
U04Z+44V 


7 /l MM 
J.4UU 


1 OM/1 
1 .ZU4 


U. 1 J 


U. Iz 


M A 1 
U.41 


1 7 Q 1 
-IZ.V 1 




U /30+U1 / 


M 1 Q 1 

u. iv i 


1 QQQ 


1 T"2 


1 A Q 
1 .4V 


1 .oz 


1 1 CM 
-1 1.8U 












YJ.J 1 


J.zU 








1.4JJ 


z.lDU 


UJV 


f\ 1 1 


M ^A 
U.JO 


17 71 
-lz. / 1 




AO 1 A , A r)C 

\)o 14+4ZJ 


M 7<Q 
U.ZJO 




A K 

U.l J 


U.UD 


M 1 A 

U.lo 


1 A ^M 
-14. jU 


rSL, 


UozU+zzj 


M Q< 1 

u.yji 


1 Q77 

1 .y 1 1 


n. r\A 
U.UO 


U.Uj 


l.UJ 


1 A 
-14. JO 




Uo30+ / 1U 


7 1 7M 
Z. 1 /U 


Z.jyK) 


1 f\A 

l.Uu 


O OA 

Z.zO 


M T 1 
U.Jl 


17 17 
-lz. lz 












1 .Z / 


M 71 
U. Jz 






aoc i , 
\)oj 1+ZUz 


M 7MA 
U. JUO 


O 1 71 
Z. 1 / J 


O A/1 

z.04 


O 0/1 
Z.Z4 


1 77 


1 7 CQ 

-Iz.oo 


rSL, 










U. J 1 


M 71 
U. / 1 






0906+430 


0.670 


1.300 


0.16 


0.11 


0.57 


-13.95 


Q 


0923+392 


0.699 


8.101 


0.43 


0.88 


0.88 


-11.55 


Q 










0.37 


0.36 






0945+408 


1.252 


1.450 


0.38 


0.11 


0.96 


-12.37 


Q 
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Table 1. (Continued.) 



T A I T M q m »"> 
1/\U 1M alllc 


z 


1 R 




TP™ 
1 x 














fin Tv^ 






( cwrt ir* m ~ c 1 1 \ 

^crg cm s ^ 




MQ^A-i-^A 
Uyj4+J JO 


n QMQ 
u.yuy 


7 1 AQ 

z. ioy 


U.4J 


U. 1U 


117 
1.1/ 


1 7 A^ 
-1Z.OJ 




Uyj4+0J0 


M ^A7 
U.JO / 


1 .joy 


i 77 
1 . /Z 


M 1 A 

u. 10 


M QA 

u.yo 


1 A C\A 
-14.U4 


D[ 


1 m^a 7Q^ 
1UJ4- zyj 


M "3 1 7 
U.J 1Z 


1 ^ 1 m 

1 . J 1U 


1 1 1 
1.11 


n 7A 

U.Z4 


n ai 

U.41 


1 ^ 7^ 
-1 J.ZJ 


n 


i mam_i_i 7^ 

1 U4U+ 1 Z J 


1 M7Q 

1 .uzy 


1 ^AM 
1 .JOU 


m A7 

U.4 / 


u. 1 


n a^ 

U.4J 


1 7 AA 
- 1Z.04 


n 


1 m^_i_mi c 

lUJJ+Ulo 


U.000 


7 /17M 
J. 4 /U 


m /in 

U.4U 


M 7 1 
U.Z1 


u.yj 


1 1 HA 
-1 J.UO 




11/1/1 

1 144- j /y 


1 M/l C 
1 .U4o 


7 77Q 

z. / /y 


m en 
U.oU 


M /I 1 
U.41 


1 ^/l 
1 .J4 


1 1 Id 

-1 j. jy 


D| 










n 1 A 
U. 14 


n 70 
u. /u 






1 1 ou+4y / 


M HA 


m AQQ 

u.oyy 


M ^AM 
U. JOU 


M A'i 
U.OJ 


M 77 

u. / / 


-iz. 10 












U. J J 


1 1 A 
1.14 






1 77A_i_M7'3 
1ZZ0+UZJ 


m 1 

U. 1 jo 


/l 7 CAT 
4Z.001 


77 A/1 
Z / .04 


7M /I 7 
ZU.4Z 


n ^ 1 

U.J 1 


1 n 77 
-1U.Z / 












1 QA 

1 .yo 


M ^7 
U.J / 






IZjj-Ujj 


U.J JO 


i4.yju 


1 AA 
1 .00 


1 . JU 


n A 4 ; 

U.OJ 


1 7 A7 
- 1Z.4Z 












M A7 
U.OJ 


U.J J 






1 IIA 1 07 
1 J J4-1Z / 


M ^Q 

u.j jy 


7 7^M 
Z.ZJU 


M AM 
U.OU 


m /i 

U.4J 


M A^ 
U.OJ 


1 7 CC 
-IZ.00 




1 /i/i o_i_i mi 

144Z+1U1 


J. J JU 


1 7AM 
1 .ZOU 


M 7C 
U.Zo 


M 1 7 
U. 1Z 


1 
1 


-1 J. 1 J 




i ci a MCQ 

i j iu-uoy 


M 7A1 
U. J01 


7 mgm 

J.UoU 


1 MQ 

1 .uy 


U.O J 


U.Jo 


1 7 MM 
-1Z.UU 












n aq 
u.4y 


U. J J 






i j jo+i4y 


M AH 5 ; 
U.OUJ 


7 A/1 C 
Z.04o 


M /I /I 
U.44 


M 7Q 
U.Zo 


1 . 1 J 


1 A M7 
-14. U / 












n no 
u.uy 


1 fK 
1 .UJ 






1 </1 A_I_M77 
1 J40+UZ / 


m ai ^ 

U.41 J 


1 A^M 
1 .4JU 


m 7^ 
U.ZJ 


n sa 

U.04 


1 1 R 
1.10 


1 7 1 M 
- IZ. 1U 




1 A1 1 _l_^/l ^ 
101 1+J4J 


1 /I M/l 
1 .4U4 


7 A7 1 
Z.O / 1 


m ^ 

U. JJ 


M 7/1 
U.Z4 


M 7A 
U. /0 


17 17 
-IZ. 1 / 




10J jtjoZ 


1 r 1 a 

1 .0 14 


7 Q7Q 

z.yzy 


m 7^ 

U.ZJ 


H A7 
U.4Z 


U. J J 


1 7 ^7 
- IZ. JZ 












n 7^ 

U.ZJ 


U.J 1 






1 A/1 1 _i_7QQ 

i04i+jyy 


u. jy4 


7 C7 1 
/ .oZl 


m qq 
u.oy 


u.yo 


U.o J 


1 1 AQ 

-11 .oy 












n 70 
u. /u 


n a^ 

U.4J 






1 77 1 _l_^/l ^ 
1 /Z1+J4J 


M 7MA 
U.ZUO 


m /iac 
u.40o 


m qc 
u.yo 


1 QQ 

1 .yy 


U.JU 


1 1 ^7 

-11 . JZ 




10UJ+ / o4 


m asa 

U.004 


^ m a 

J.U10 


m ai 

U.Ol 


n 7A 

U.ZO 


1 A7 
1 .4Z 


1 7 7^ 

-IZ. / J 


DL 










M 77 
U.ZZ 


M /I ^ 
U.4J 






loZJ+JOO 


M AA/1 
U.004 


1 qm^ 
1 .yuj 


m i c 

U. lo 


U.41 


U. 1 J 


1 7 QA 

-1 j.yo 












M 77 
U.Z / 


M QA 

u.yo 






1 Q7R_i_7'*R 

IVZot / JO 


M ^AM 
U. JOU 


j. j jy 


1 1 1 
1.11 


1 A7 
1 .4 / 


1 11 
1 . J J 


1 1 7Q 
- 1 1 .zy 












0.52 


1.25 






2126-158 


3.268 


1.240 


0.58 


0.86 


0.68 


-12.25 


Q 










0.71 


2.18 






2134+004 


1.936 


12.249 


0.72 


0.26 


0.82 


-12.13 


Q 
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Table 1. (Continued.) 



T A I T M q m »"> 
1/\U 1M alllc 


z 






-f A 




10 g-T BLR 


1^1 aSS 






\jy) 








( ' cwct r* tri ~ c 1 1 \ 

^crg cm s ) 




9 1 1 

Z 1 J J- 1 jZ 


n A79 

U.O / z 


Z. 1 JU 


U.4Z 


u.zz 


117 
1.1/ 


1 7 




7 7 9 7 fW) 
zzzj-lOz 






1 .UZ 


1 .40 




1 A A 












w.zz 


O 77 








1 fH7 


J.U07 




U. / J 


S 1 

U.J 1 


1 1 87 


n 










0.42 


0.58 






2240-260 


0.774 


1.203 


0.26 


0.07 


0.79 


-13.92 


BL 


2251+158 


0.859 


8.759 


1.02 


1.37 


0.62 


-11.88 


Q 










1.31 


0.83 
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Table 2. Linear Regression Analysis. 



X 


y 


N 


A 


k 


r 


V 


class type 


log vF x 


log Fblr 


50 


-0.83 


0.98 


0.64 


< 10~ 4 


Blazars 




(high state) 














log Fx 


logFsLK 


39 


-0.43 


1.00 


0.76 


<10~ 4 


FSRQ 




(high state) 














log vF x 


log Fblr 


1 1 


-4.59 


0.74 


0.65 


3.1xl0~ 2 


BL Lac 




(high state) 














log vF x 


log Fblr 


50 


4.14 


1.37 


0.67 


<10" 4 


Blazars 




(low state) 














log vFx 


log Fblr 


39 


0.82 


1.09 


0.63 


<10" 4 


FSRQ 




(low state) 














log vF x 


logFsLH 


1 1 


3.99 


1.41 


0.72 


1.2xl0" 2 


BL Lac 




(low state) 














log j/Fo 


logF S LH 


50 


4.06 


1.15 


0.63 


<10" 4 


Blazars 


log vFo 


log Fblr 


39 


3.89 


1.12 


0.71 


< KT 4 


FSRQ 


log i^Fo 


log Fblr 


1 1 


-0.74 


0.88 


0.68 


2.2xl0~ 2 


BL Lac 


log j/Fr 


log Fblr 


50 


-1.72 


0.83 


0.43 


1.9xl0~ 3 


Blazars 


log vF R 


log Fblr 


39 


-1.69 


0.81 


0.54 


3.9xl0" 4 


FSRQ 


log i/Fr 


log Fblr 


1 1 


-1.11 


0.95 


0.49 


1.3xl0 _1 


BL Lac 


logLx 


log L B lr 


50 


-11.12 


1.23 


0.78 


<10" 4 


Blazars 




(high state) 














logLx 


log L B lr 


39 


-5.62 


1.12 


0.84 


<io- 4 


FSRQ 




(high state) 














logLjt 


log L B lr 


1 1 


8.95 


0.77 


0.73 


l.OxlO" 2 


BL Lac 




(high state) 














logLx 


log L B lr 


50 


-16.51 


1.36 


0.81 


< 10~ 4 


Blazars 




(low state) 














logLx 


log L B lr 


39 


-0.62 


1.01 


0.74 


< KT 4 


FSRQ 




(low state) 














logLjt 


log L B lr 


1 1 


-18.45 


1.39 


0.79 


3.8xl0" 3 


BL Lac 




(low state) 














log L 


log L BLR 


50 


-6.78 


1.12 


0.72 


< KT 4 


Blazars 


log L 


log L B lr 


39 


3.02 


0.92 


0.76 


<10" 4 


FSRQ 


log L 


log L B lr 


1 1 


-3.83 


1.04 


0.80 


3.1xl0 -3 


BL Lac 


logl/fl 


log L B lr 


50 


4.49 


0.9 


0.64 


< KT 4 


Blazars 


logl/fl 


log L B lr 


39 


14.65 


0.68 


0.67 


<10" 4 


FSRQ 


logLfl 


log L B lr 


1 1 


-11.02 


1.23 


0.70 


1.6xl0" 2 


BL Lac 



Note: The linear regression is obtained by considering X to be the independent variable and assuming a relation Y = kX + Ao; N is 
the number of points, r is the correlation coefficient, and p is the chance probability. 
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